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SCATTER. 


3 ETA  PARTICLE; 


b us  or 


id.  G.  Charpak  of  the  College  de  France 
Paris,  have  previously  reported  (Coiaptes  Rer.dus  23 1 , 1471 
(1950);  232,  332  and  720  (1951)}  the  observation  of  much 
greater  hack-scattering  Tor  beta  particles  than  for  the 


conversion  electrons  from  ?c^  and  In*1^.  They  have  ac- 
cordingly suggested  the  possibility  that  beta  particles 
are  in  some  way  different  from  electrons.  Other  investi- 
gators in  the  same  laboratory  have  found  a similar  discrep 
ancy  (ESN  5,  105,  1951). 

Recent  work  of  Suzor  and  Charpak  shows  no  signif 
cant  difference  in  scattering  of  electrons  and  beta  rays. 
The  technique  in  these  latest  experiments  is  essentially 
that  used  earlier.  Suzor  and  Charpak  attribute  the  anoma- 
lous scattering  previously  observed  to  the  fact  shat  their 
original  conversion  electron  sources  contained  carrier  ma- 
terial. 


An  account  of  Suzor  and  Charpak’ s study  of  the 
back-scattering  of  electrons  as  a function  of  energy  is  ex 
pected  to  be  published  soon,  probably  in  the  Journal  de 
Physique. 


nuct.ea: 


e:.:jls  i cn  alt  itude-recorder 


A novel  device  for  recording  the  altitude  during 


c Oo..ii c-r ^4  j Cu-loon  * x x g ht  s 
tiar.sson  at  the  University 


has  been  developed  by  K.  Kris- 

Ox  * c ** cc or uo  w i.c 


198 


residual  range  of  a-particles  v/h: 
photographic  emulsion  after  they  h 
in  air  whose  pressure  corresponds  to 


0*1  c 0.-4O  u o i n c* 

re  traversed  a path 
he  altitude. 


The  device  has  the  advantc 


low  weight,  low  cost,  ruggedne 


anc  aero 


iplicity, 
:oeratu  re 


C a.  i X V 


all  of  these  characteristics  are  of  great 


importance  in  balloon  experiments.  In  its  present  state 
good  sensitivity  down  to  pressures  of  about  1 cm  of  mer- 
cury is  obtained. 

;ed  in  actual  flights 


L5  cm  long  and  about  Z 


The  units  which  nave  seen 
are  built  of  a thin  aluminum  tube 
cm  diameter.  The  tube  is  open  on  one  side  to  the  atmos- 
phere. On  one  end  is  mounted  a source  of  polonium  a- 
particles  and  on  the  other  end  a piece  of  C-Z  nuclear  emul- 
sion. 


the  flight  one  half  of  the  C-Z  emulsion 
is  covered  and  the  other  half  calibrated  by  allowing  a- 
particles  to  fail  on  it  while  in  a bell  j 
known  or assures.  During  the 


at  various 


.ne  emi 


i ■ 


light  the  calibrated  portion 


on 


covered  and  the  rest  exposed* 


A ^ 

--U. 


nuroer 


a-oc 


. 1C  1C 


5 tracks  is  determined 
as  a function  of  depth  of  emulsion,  each  depth  correspond- 
ing to  a particular  pressure  (and  therefore  to  altitude), 
while  the  number  of  tracks  is  proportional  to  the  time  the 
balloon  spent  above  this  altitude.  Therefore  an  integral 
altitude-time  curve  of  the  flight  is  obtained.  The  use 
of  the  pre-flight  calibration  minimises  errors  and  uncer- 
tainties which  might  occur  in  connection  with  the  develop- 
ment, such  as  swelling  of  the  emulsion. 


THE  ISOTOPIC  COMPOSITION  CF 


IN  NATURAL  GASES 


- 1SS  - 


na . 


The  isotopic  composition  of 
*al  gases  from  the  Larderello 


argon  in  two  anfer- 
r c g i on  v/a  s f o un d t o 


be  significantly  different  from  that  in  air,.  Drs„  Soato, 
Carer i,  Nenciur,  and  Santangclo  found  that  the  relative 
A**0  content  of  these  gases  was  about  2o°/o  higher  than 


of  air 


ci 


Ann.  ci  u-eoi 

iti 


(W 


951))  This  v/orl- 


u 


is  from  cmer« 


is  being  extended  to  natural  gasc 
and  it  may  throw  some  light  on  their  origin,  as  _ 
sumed  that  A^0  arises  largely  from  K capture  in  K*°. 


sources 
is  as- 


AH  EXPERIMENTAL. 
5 01 


iKNIQUE  FOR  RFC  CFO  IRQ  FIT  STIC  '.FT/FS 


TM 


LJb 

Prof.  Hubert  Schardin  (Freiburg  -i.-S.)  has  been 
making  high-speed  motion  picture  studies  on  the  breaking 
of  glass  by  means  of  a technique  which  has  a large  range 
of  possible  other  application.  The  principal  experimental 
tool  in  his  investigation  is  a multiple  spark  schlieren 
arrangement,  used  by  the  author  in  numerous  other  contexts 
to  obtain  sequences  of  pictorial  records  from  phenomena 
proceeding  at  very  high  speeds.  The  apparatus  differs  from 
a common  schlieren  system  by  possessing,  instead  of  a single 
light  source,  a compact  battery  of  2<L-  sparks  and  a corres- 
ponding number  of  knife  edges  and  camera  lenses,  each  being 
placed  at  one  of  the  source  images  projected  by  the  common 
schlieren  optics.  The  sparks  are  fired  in  sequence,  a known 
delay  occurring  between  successive  discharges.  In  this  par- 
ticular instance,  a time  delay  of  from  10-2  micro-seconds 
between  successive  pictures  proved  satisfactory.  The  in- 
stallation, however , permits  a reduction  of  the  interval 
between  successive  frames  to  a fraction  of  a micro-second. 


This  apparatus  makes  it  possible  to  record  not 
only  the  propagation  of  cracks,  but  also  the  progress  of 
the  elastic  waves  initiating  and  accompanying  the  breaking. 
For  this  purpose  three  different  experimental  arrangements 
are  used.  The  first  is  the  generally  employed  procedure 
of  stress  optical  analysis,  exploiting  stress -induced 
birefringence  and  ics  effect  on  polarised  transmitted  light. 
The  second  arrangement  also  operates  with  transmitted  light, 
using  the  schlieren  edges  to  render  visible  the  deflection 
of  the  light  caused  by  regions  of  the  glass  plate  where  the 
two  surfaces  are  deformed  in  opposite  directions  (the 
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deviation  caused  by  parallel  deformation,  ice,  bending, 
is  too  small  to  be  detected).  The  third  set-up  is 
sketched  below* 


F ocus ing 
Mirror 


X I 
X 

id 


Spark 

Battery 


Multiple  Schlieren  Camera 


Test 

Specimen 


The  light  of  the  spark  sources  is  reflected  from  the  sil- 
vered surface  of  the  test  specimen  and  refocussed  by  a 
concave  mirror  on  to  the  schlieren  edges , Very  small  de- 
formations of  this  surface  will  now  cause  corresponding 
brightening  or  darkening  in  the  image  obtained  by  the 
camera.  The  merit  of  this  arrangement  lies  in  its  ready 
adaptability  for  similar  investigations  using  opaque  ma- 
terials, provided  it  is  possible  to  smooth  the  surface 
adequately.  Complete  f lawlessness  of  the  surface  is  not 
necessary  because  deformations  are  recorded  as  changes  from 
initially  prevailing  conditions,  and  ordinary  window  glass 
has  been  found  satisfactory. 

The  photographs  illustrate  and  distinguish  the. 
numerous  phenomena  accompanying  the  propagation  of  elastic 
waves  in  glass,  as  well  as  their  interaction  and  their  re- 
flection from  free  boundaries.  Longitudinal  and  trans- 
verse waves  are  readily  distinguished  by  their  different 
speeds  of  propagation.  Bending  waves  can  be  distinguished 
from  shear  and  pressure  waves  by  the  fact  that  they  show 
dispersion,  their  velocity  depending  on  the  ratio  of  wave 
length  to  plate  thickness.  Interaction  phenomena  between 
these  -waves  and  with  the  forming  surface  of  an  incipient 
crack  are  strikingly  illustrated,  giving  unambiguous  guid- 
ance in  formulating  the  basic  assumptions  for  a simple 
theory,  sshardin  is  able  to  get  close  agreement  between 
observations  and  theory  even  in  cases  of  considerable  corn- 


theory.  schardin  is  able  to  get  close 
observations  and  theory  even  in  cases 


plexity,  such  as,  for  instance,  the  origin  and  configura- 
tion of  V/a  liner  lines  on  the  breaking  surfaces  of  a rod 
wmen  has  ..ailed  - n tp^is.on.  i ne  ^ or  i . y o~  this  wor  k 
will  be  found  described  in  Giastechnischc  Berichte  25,  1, 
67,  and  325  (1950).  ~ 
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STEREOCHEMISTRY 


PLAT  INUId  COMPLEXES 


J.  Chatt  and  R.  G.  Wilkins  have  been  ssudying 
the  cis-  trans  isomerization  reactions  ox’  platinum  com- 
plexes. This  work,  which  is  carried  out  at  the  Butter- 
wick  Research  Laboratory  of  Imperial  Chemical  Industries, 
has  led  to  the  view  that  d orbital  bindings  are  involved 
and  determine  the  relative  stability  ox’  the  isomers. 

The  equilibria  studied  can  be  represented  as 


where  R is  alkyl  (ethyl,  n-propyl,  n-butyl)  and  Id  is  a'  ■ 
metal  (?,  As,  Sb).  Dielectric  constant  determinations 
in  benzene  solutions  were  used  to  measure  the  rate  of 
isomerization  and  the  position  of  equilibrium.  The  As 
and  Sb  compounds  isomer ize  spontaneously  at  Z5°C,  but  in 
P compounds  a trace  of  R3?  has  to  be  added  as  catalyst. 
The  former  two  probably  produce  their  own  catalyst  by 
diss  oc iat ion. 

The  trans  form  is  always  predominant  in  the 
equilibrium  mixtures,  but  the  percentage  of  cis  form  va- 
ries between  wide  limits.  For  example,  in  the  propyl 
series  it  is  o.Z°/o  for  the  ? compound,  i.6°/o  for  As  and 
ZZ.Z°/o  for  Sb.  These  changes  are  due  to  the  a orbital 
binding  dependence  on  she  spatial  distribution  of  vacant 
orbitals  and  on  the  maximum  overlap  at  equal  size  ( Pt  and 
Sb  have  nearly  equal  atomic  radii). 


1 


The  mechanism  chosen  can  be  represented  by  the 
following  scheme: 


R„M 

o 


ex 


r3M 


R3Id 


Pt 


/ \ 


CIS 


Cl 


\ / 


Cl 


Pt 


— \ ”'r  - 

R3M)2  PtCiJ  Cl 


/I 


Cl 


R3M 


trans 

(cf.  Nature  165,  537  <2S5C)|  157,  435  (1351)) 


UNIVERSITY  Cl  BOLOGNA 


The  University  of  Bologna  is  probably  the  most 
active  centre  of  research  in  physical  chemistry  in  Italy 
at  the  present  time*  Professor  G#  B#  Bonino  is  directing 
the  work  with  a staff  including  five  assistants,  about  35 
research  workers,  and  other  personnel#  Their  main  field 
of  activity  is  molecular  spectroscopy,  particularly  Raman 
spectroscopy#  In  addition,  work  is  in  progress  on  optical 
activity,  chromatography,  polarography,  and  theoretical 
quantum  chemistry#  The  work  is  discussed  in  Technical  Re- 
port ONRL  67 — 51,  available  from  the  Technical  Information 
Division,  Code  250,  Office  of  Naval  Research,  Washington 
25,  D.C,  A brief  account  is  given  belcv.r# 

The  Raman  Spectra  of  Carbonv'  Corn ounce 


In  continuing  their  program  on  intennolecular 


and  spectra  of  carbonyl. 


^ WUiiUJ  . 


s pecera 
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01  aCC  w 0 V\ O.' O j O il 4~/  w.  1 C* O Hy  uC  ^ ^ - .» » e.  o uvJ  _ ; .*• a.  Si.  ^ H 1*  0 » j ci . . v LC" 

lutions  in  different  solvents  have  been  studied  in  some 
detail.  It  was  found  that  the  C = 0 frequency  of  aceto- 
phenone moves  from  1000  cm  to  1690  cm  when  pure 
acotophcnon  is  diluted  with  benzene.  In  a similar  study 
performed  on  benzaldchyde  the  C = 0 frequency  at  1596 
cnt-i  was  found  to  remain  absolutely  constant  when  pure 
benz aldehyde  was  dissolved  in  benzene  down  to  a mole  frac- 
tion of  0,1.  The  results  obtained  on  various  mixtures  cf 
benzaldchyde  and  acotophcnon  show  that  the  C = 0 frequency 
of  acetophenon  in  such  mixtures  will  again  change  from 
1630  to  1690  cm“l  in  dilute  solutions  while  the  ccrrespond- 
i ng  ■*  r e que ncy  Oj.  zenzaiue ny ee  a.  so 3 o cm  — r emc  » ns  c ^.n s t*c.n  w . 

The  Raman  spectrum  of  f ur s'1  ur aldehyde  was  inves- 
tigated in  a number  of  different  solvents.  It  has  beer, 
known  for  some  time  that  the  C = 0 frequency  in  sure  fur- 

j.  u r a ^ uoi  ci  e . s s ^ 3 . in*.  o e o a z ..  e t.  _ . » c . .3  ■ . v.  . . .»  . ^ « a 

this  doublet  has  been  observes  by  various  authors  ;‘.n  the 
i or m o*  c v/ o — reque.iv,xc«s  <—t  .be u t j. coo  a, ic*  c...  **&  P. 

detailed  investigation  zy  Roiia  ur.c.  Oniorzot.  at  bologna 
has  demonstrated  that  while  the  separation  of  this  doublet 
is  essentially  constant  ^bl— 2 cm  the  relative  inten- 
sities of  the  components  can  change  from  0.3  to  4tt0,  de- 
pending on  concentration  and  solvent  used, 

S zee tr os c opy  of  pyr rolls  ana  its  Dcrlvat-vss 

The  NH  frequency  at  3u  of  pyrrol le  NH 

was  found  to  undergo  a splitting  in  carbon  tetrachloride 
solutions.  The  doublet  separation  is  about  G„  ip,.  The  new, 
second  component,  which  is  on  the  low  frequency  side,  be- 
comes relatively  stronger  at  decreasing  concentrations; 
at  infinite  dilution  only  the  new  band  remains. 

This  behaviour  was  found  to  bo  characteristic 
of  the  pyrrol ic  system,  and  was  also  observed  in  several 
derivatives.  Thus  the  similar  behaviour  of  CMC 

’"T^nh 

i.  -S'  an 

suggests  that  the  correct  formula  is  I rather  than  the 
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r*  V i 


tautomer ic 


C RY5 TAL  S TRUC TCR 


A numuer  oi  new  crystal  structure  ceterniina- 
1 1 on 3 v.'cr e described  a . . - - c m y s t a — ~ . a »>x x x e C ong i 6>jS  i 
u oc  xh  o 1 m men^xoneci  e i a e\ v **ci  o in  this  * s jc « x-x  x i ^ ^ w 
hose  reported  is  given  below. 

Robinson  (Cambridge,  England):  Mn^  Si  Aly. 

Rooms by  and  xombs  ( V/cr-.-j  1 c y:/  ungianu ^ coma_t  oxxd 
1 err  cue  ox  rue,  ana  ..tUngaixOes  o. . i c s x.  x.  bo  .\  a*  x u ^ ub  * 

a) : tungsten  ox. cos  a 

sten  oronces. 

Rocksby  and  Stev/ard  (7/cmbley,  England):  alkaline 

earth  tungstates  of  the  general  composition  RV,vG,s. 


3.  Aurivillius  (Stockholm):  mixed  bismuth  oxides  of 

the  perc vs kite-iaycr  type  e ix.l -3v-k  ? « 

Berger  (U^psa.a  anc  Cuxct or 

Schlytcr  and  Siller.  (Gbteborg  and~Stockholm) ; 

1 2L  TV  T*  wi  71  \2u .i  x ■>  uOx  — Cl 0 j 

Unmack  (Copenhagen):  haver ite. 

Kowacki  and  Schcidegger  (Bern):  Cu.g.(NOg  )?  (OH  )g. 

Lucnati  (Paris):  HNC3  and  its  none-  anc  tri-hydrates 

Lindqvis t (Uppsala);  polymolybdates. 

De  Wolff  (Delft):  Mg  Hal?.  3Mg(0H)j>.  8K?0. 

Stanley  (Cardiff);  NaRgC ig  v e ? G c ) 9 and  NaH^Cl  (S^Og ) • 
Lundgren  (Stockholm):  "J ( Oil ) gS O4 , ''"CCS Or. 0 

Eds  brand  (Stockholm):  antimony  (III)  cxyhalides„ 

Aurivillius  (Stockholm):  cinnabar  and  montroydite. 

Nitta,  Tadokoro,  and  Osaki  (Osaka):  sulphamic  acid. 

Jack  (Newcastle):  C0F3,  McF'3,  and  VaEg. 

Berger  and  Blanca  (Madrid):  barium  dithionate. 

Rivoir  and  Smith  (Madrid):  t ha Ileus  sulfate. 

Berger  and  Gomes  (Madrid);  t ha ileus  nitrate. 
Kiessling  (Uppsala):  ber on-containing  ternary  sys- 

tems w 1 oh  iJa^n  t r an s x- 1 1 on  ns  t a 1 s enc  n ox.— *.xe tut . x o elements 
Novotny  (Vienna):  TiSbg,  VSbo,  TiSb,  T./_Sb,  Ti^Pb, 

1 _ A f ^ r*>  10*'  /”?  "ID  "V  7 O 7 m 

» W .A  ^ x Uwll  ^ X uv  1 vwXX  ^ V.  o 

Jeffery  (London):  calcium  silicates  and  their  hydra- 

w x on  ^-r  u u uL  u s t 

Meg  aw  (Cambridge):  afv/illite. 

(jc. . x 6 y ^ * o.yuso.x,  ax x a . ay  1 o.  ^ u a * . r .ape,  *t*.giand^ : 
felspars . 


^ p o a a ci  sadani.g,^  ^ i oxy ^ > ~ m\crtnoc..»^.oe  .^n  u . *i x c x o»»ri.c 
l'cispars  and  milar itc  (with  Mcr  .Ir.ioto} . 

Seifert  (M'dnster  ) : eiixenite-blomstrandine  croup. 

C 1 a r x ngb  u X 1 ( X# on q on y * scnuite.iite* 

Melon  and  Toussaint  (Liege):  bialile  and  tavistockite; 

thoreaulite  and  buttgcnbachite  (variety  of  conneliite). 

Prasseur  (Liege):  unit  mesh  of  hydrated  lead  uranates. 


S hr U...  ^ L X 

Zus  srna  n ( C anb  rid  g < 
Penfold  (Cambridge 


iagioclase  felspars* 
ng  land ) : hydr  oxypr  ol  ine , 

England);  aipha-pyr  leone. 


Robertson  (Glasgow):  tropolone  and  its  cupric  and 

ferric  derivatives. 

Brown.  (Manchester):  di-p-xyiylene* 

Rcwacki  and  Eurki  (Bern):  the  purine  homo log  Xantasol. 

At  or  os  (Barcelona);  HCl-l-glutamic  acid. 
i\  i t ta  * Ma  esud. 


iternaK  (London) : 


an d Ge ak i (Os aka ) 


.>  m . c ^ c **)  jL  cr  ucyc  e o.  r • . . . . - — v.  • ^ ^ t-.  — i 


Shahat  (London):  noleic  and  fumaric  acids, 

Oda,  Atoji,  and  V/atanabe  (Osaka):  a cubic  medif icauion 

of  hexachl or oe thane* 

Jerslev  (Copenhagen):  "anti”  p-chlcr c-benca Id oxime, 

r on u 1 1 c.D3  : c. y ; $ c,uc,^tr . ,u  ui.c  » >. & ..m , k r , 

and  Co  derivatives. 

Corbridge  and  Cox  (Leeds):  metal-tripyr idyl  coordi- 


nation compounds. 

Grderiic  (Zagreb) 


mercury  diethylene  oxide, 


CRYSTALLOGRAPHIC  CONGRESS 

The  Second  International  Congress  of  Crystallog- 
raphy was  held  in  Stockholm  from  Z7  June  too  July  1951* 

Two  hundred  and  thirty  papers  were  presented  of  which  about 
85  were  on  the  determination  of  the  structures  of  specific 
crystals*  About  70  papers  were  concerned  with  methods  cf 
handling  and  reducing  observations  by  mathematical,  optical, 
and  machine  techniques.  Some  of  the  papers  of  interest  to 
metallurgists  are  abstracted  below. 

X-ray  Line  Broadening  in  Cold-7, erked  .Metal 


Three  papers  concerned  with  the  effect  of  cold 
work  on  the  shape  of  X-ray  diffraction  lines  cave  rise  to 
spirited  discussion.  Auid  and  Garrod  (Victoria,  Australia) 

> C C*lo  X U/  * *.  CkiiU  XL*  Out 


analysed  lines  from  iron  wires  strainec 


- ZGo  ~ 


% 


1)0  CJ 


• r 


th< 


is  . . > i i . . . ■ - , snowed 


sj  I 071 3 j J j J u 1 71 07  G d 5 O — • o . — - v_  — — — — w o ~j  ^ ..  . v’ 7 O . . u.  oC. o uC*' 

possible  source  of  error  hue  not  boor,  discussed  in 
original  paper  on  the  subject  by  Averbach  and  War r e 


Gay  and  Kir  sen  (Carder  idc 


• -»  — \ ^ 


r i e o uui.  wi  v.n  /.—i  ay  o e c*mu  x r om  ~ a uO  1 a. ^ j, 

in  g l anet  er * in  c o i d ™ v/ o ~ ed  _ . — » i ..  *Ui.i , pno.ograonuc 
back  reflection,  with  a beam  smaller  than  1 mill  iir.et 
usual  diffuse  Laue  ring  is  resolved  into  spots  at  a 
gree  of  deformation*  From  the  number  of  spots,  it 
that  the  crystals  arc  broken  down  into  fragments  wh 
ametcr  reaches  a lover  limit  of  2,  microns  at  !C°/o 
1 1 on  * . r.esc  are  pr go ah I y xonv.ee  hy  spent an cons  p o i 

cation.  At  60°/o  reduction  the  fragments  exhibit  t 

USUai ly  — 0 7 0 O ...aw  ut*  j,  i.iwbii  3.TlQ U 1 c. 7 C 1 3 07  1 ClVia  t 1 ons  C 
order  ox  o. ic  degree,  os  v/e j.  1 3. s in i s or i c 7*  c a t i cr s os 
as  15  degrees  with  respect  to  the  original  g r a i n 0 

h * cg.Gu.1  i . ».g p d . ic.  * iC . .u ui  uiSt w.1  u — Oi i w — o n i n *> » ie  par  w ic  10s ^ 

decreases  during  recovery.  In  copper  and  nickel  a much 
smaller  beam  is  required  to  resolve  the  ring,  but  in  tin 

■*  p jb  _>  « , w H J 


a 1 millimeter  £earn  may  he  used 


hf>arn 


» 1 c 1 e o *t<6  ■*. v>  c* h o . . ti  id o » . . 5 --s  * 1 w . u»  ... _ w v*. 4' 


/ o reduction.  Pri  larg 
r y dii  ficulu  in  t n i s n.c  1 g a , 
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D c d o r r.  a i.  i oil  Tc  x t u r o s 

From  the  established  si_p  and  twinning  systems 
i'or  single  crystals  clews  and  oa.'.nan  ^ . edcxr.gton,  Lngiand/ 
have  been  able  to  derive  the  tent  ares  domed  in  dace  and 
b c ay — e c n ^ er  o a cu*)  10  . i o _ n » *e c. e . -c.  j.  o i ^ ^ e a 1 * — ne  ...a  . — 

als  by  tension,  compression,  wire-dr awing,  and  rolling. 

Re  or  es  ent  a t i ve  a o^.  o u he  r i cuj  ate,  j o w w v*  . *» — n ^ on  u*.e  sane 
problem  were  not  on  hand  to  discuss  this  paper. 

Crystal  Grov.'t h on  Subearates 

Finch  (London)  and  his  associates,  V/ilman  and 
Layton,  presented  the  results  od  studies  on  the  influence 
od  substrates  cn  the  structure  od  crystals  grown  on  them. 
In  some  cases  the  substrate  is  active,  and  the  growing 
nuclei  remain  in  ps endomorphic  or  epitaxial  relationship 
with  it  even  though  the  necessary  atom  coordination  is 
only  achieved  at  the  expense  o_  pert ec^ ion  o-  „aatice  x it. 
When  the  misfit  is  cons iderable , pseudomorphism  is  pre- 
ferred, and  the  strain  may  either  be  partly  relieved  by 
siip,  by  twinning,  or  by  rotational  slip,  cr  may  force 
t ne  i ormat i on  ox  a solid  solution  or  even  ox  a new  onaso. 


: ne s e ex? er 1 men t a 1 c ore lus i ens 
light  on  the  growth  od  e lectrodepo- its . 
s t r a t e s , w ne  n the  bath  c on  ex  1 1 one  arc  s ac 
c.  ri  i q n me  x.  ci  i ■*  i cn  c one  0 n l n n ^ «.  on.  0 x>  x*  nc  c . *«. 

O r OV/  \V  a.  0.1  C.  CC«iS  61  "^y  pWJuict>Cu  1 o a 1 o C yj  «.  w 


x.  nr  cw  c ens  1 go r no . 
. n n inact ivc  s n 
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cathode  surface  (lateral  growth).  When  the  ion  concentra- 
tion falls  off,  the  crystals  grow  with  one  of  the  most 
densely  populated  atom  rows  normal  to  the  cathode  ( out war d 
growth).  If  the  substrate  is  active,  the  deposit  begins 
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the  sigma 
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(Cambridge,  England)  and  Bergman  and  Shoemaker  (Pasadena). 
In  all  cases  the  unit  cell  was  repeated  to  he  tetragonal 
and  to  contain  30  atoms*  It  was  agreed  that  the  space 
group  is  identical  in  the  signa-;hase  alloys  and  in  p- 
uranium.,  but  the  authors  differed  on  the  choice  between 
P-iiUu,  P^/mniu,  Pant , and  / nn * Dickins  and  boug.as  made 

their  observations  on  single  crystals  of  sigma  cobalt- 
chromium. 


d.scuss  _ o.. j G ** dbO-— - c c 


;t  ^Sheffield)  re- 


ported finding  sigma-structures  in  5°/o  molybdenur.-S5°/o 
manganese  at  1EG0WC,  in  ail  iron-molybdenum  compositions 
between  FeLIo  and  F epilog , and  in  iron-tungsten  ar.d  cobalt- 
tungsten  alleys. 


V?i(> 


CT.CGo  Cl  i.  r GTiS  1 C 1 Gll“.  . 1*1  G i.  v- 


snstituents  in  Allovs 


Two  researches  were  reported  which  were  designed 
*o  *sst  the  prediction  by  *~caynor  ^Birmingham)  *nat  the 
transition  metals  Cr,  Mn,  Fe,  Co,  and  Ni  can  exhibit  nega- 
tive apparent  valences  in  certain,  electron-rich  alloy  ccn- 
b i ?.u  u i wts  & Douglas  cind  i c o j ^ o a mb  4**  i dg  e , ur.  g x and ) w or  It  mg 
with  C 07  Alg , l.nAlg,  and  i/J.r.i  a 

working  with  fciUSiAic,  found  a hat  if 
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- o dps , 
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ve  may  reacii 


tive  value 
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, o*Go,  E*oo,  ~*  7.,  and  Gc5i  respective* 
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xy.  rnese  vames  were 
nent  Brillouin  acr.es 


:er ivec 
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p w.iid  ^ viriiir i c s G-  v/r*ich  are  c c c er  — 
'.ined  from  the  observed  intense  X-ray  reflections* 


•ray  Dll 


Among  several  improvements  to  X-ray  diffraction 
apparatus,  one  which  elicited  great  interest  was  reported 


;y  Golds taub  (Strasbourg) 


_ g — s a 1 x.-u*"-.  ecus 


:ucc  capa- 


ble  of  producing  a brilliance  of  5*3  KW/mm^  at  30KV.  me 
cathode  is  a tantalum  plate  heated  by  electron  bombard- 


ment, and  is  surrounded  by  a concave  electrode 
potential.  The  convex  anode  is  pierced  by  a hole  through 
which  passes  the  converging  electronic  beam-  --  m 


. * m.e  same 

* Ga  o a 
• c ..  oc  w ' 


> GltS  ^ a v>  4-.G.  G,  O I* 

’ * *G  4 4*  3 3 ™ 1 * C\  t » 4 


w * *c  c**4.  4C1  w..Ouc  C4  c cr.cc  11  * ai c c. 
Tac  :c:-l  spec  lacs  a ciar.ctcr  c 


* •*  Simm 


-J 


Guinier  (Paris)  slcctchc 
viov;s  on  the  phenomenon  of  age  hi 
the  anomalous  scattering  observec 
age-har cienir.g  alloys  cannot  be  explained  solely  by  the 


d his  recently  evolved 
r d c n i n g . K e s h owe d that 

V 
j 


diffract! on 


hesis  of  Geisler  and  Hill  whereby  foreign  atoms  seg- 
ithout  altering  the  structure  of  the 


can  the  scattering  be  explained,  by  the 
ne  orecisitates * Guinier  sugge; 


that 


i\\r, 

regale  into  cones 
r. . a tr  1 .\  * e 1 1 he x 

formation  of  very 

the  observed  patterns  are  due  to  the  presence  of  coherent 
precipitates  or  segregation  cones  in  which  a structure  dif 
ferer.t  from  that  of  the  matrix  is  developed  by  shear  trans- 
formations of  the  martensite  type. 


Hart  ens  it  e Transf  or  mat  i orx 


study 


lyzc< 


y. 


reported  the  results 

? 1 in  which  he  ana- 

' -T*  J 


3°/ o 


^ /-  — 1 « \ 

yj  Ch  ^ 1 ^ i « W\/  C C»  O ^ O J 

empering  of  martensitic  s; 

ray  diffraction  results,  hardness,  and  specific 
volume  changes.  His  material  consisted 
carbon  steel  guenened  irom  _i00' 
martensite  transforms  into  a close-packed  hexagonal  iron 
carbide,  which  he  calls  G-Fe^C  because  it  is  is  os  true tural 
with  the  6 -phase  in  F eN  alloys.  This  transition  carbide 

rained,  and  rod -shaped. 


..  . is  01  1.3 

ppCp  j-  ~ 1 An  Or  * v r> 


orccioi . 
At  23G°C 


a v/  C IS  O 

o 250° 


a.  2G"!  t.  C C ^ C O*  - G I*  G'  i . v ^ 


ft  25GVC  to  2P0UC  the  retained  austenite  is  transformed* 
ft  250°C  to  36G°C  the  £ -phase  is  changed  into  finely  dis- 
persed two-dimensional  cement ite  platelets  parallel  to  the 


(001)  cement it e plane 


A new  analysis  by  Richards 


■.  1 no  n fl- 


out the  possibility  that 

>y 


yna 

austenite-martens  it 


m) 


u 'C 


brought 

trans- 


j c.iu  * _ 


LGc  m 


.ne  cirection 


formation  taxes  piece 

1 Oil”?  a to  a cos  it  ion  of  minimum  atomic  misfit  m thj 

C 1 f CC  ^ « On  2. u G » ,2  C 0*iuuOi » iiA  t w?  j.  gCo  « 0 X 2*  "t*  2. "V  2 Gd  SpdGCu 

ment  of  the  austenite  on  opposite  sides  of  the  martensite 
plate  is  then  cancelled  by  twinning  of  the  latter  on  (121)-, 
giving  rise  to  the  martensite  midrib.  This  conclusion  is 


consistent  with  one  01  one 
Kurd junow-Sachs  relat ionsh: 
ciacd  this  result:  the 

tical  evidence  indicat 
P lane* 


24 

P. 


poss is ic 
Barrett 


.s placement  01 
» ho  n 1 q. 


variants  01  the 
(Chicago)  criti- 
scratches  and  op— 
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Cementation  of  Ir 


Trillat  (Paris)  and  Oketani  (Tokyo)  described 
an  electron-diffraction  sandy  or.  c be  cementation  of  iron 
films  prepared  by  evaporation  in  vacuo  onto  NaCl  cleavage 
surfaces  at  50C°C.  The  f.lns  sc  prepared  are  polycrys- 
talline  and  40-100  mi  11 ini crons  thick.  Annealing  at  600 °C 
pr  ounces  ..  ar  g e cr ys t a 1 s wh ose  ^ .to  j — ne s ^ ^ur^iiGl 
to  tne  . ca^.  I surxao.o. 

Both  finely  and  coarsely  crystalline  films  were 
carburized  in  the  presence  of  charcoal,  of  pure  CO,  or  of 
water  gas.  At  temperatures  below'  5GC°C,  no  carburization 
occur  s,  buo  oecnuse  o . ie  gas  c o * . c ..  _ns  so. ..e  w *1^.  u er  -.  r e u 
iron*  uC,  re^Or.  ss  proaucea.  Betv/een  suG^o.  and  oCO^A,  pure 
CO  transforms "the  iron  in  one  hour  into  P e^C , and  the  clec- 
tron-dif  Tract  ion  pattern  contains  ir.  audit  * on  seme  rings 
attributable  to  Pe^Or. . The  (111)  plane  of  the  cement  its 
is  roughly  parallel  to  the  (100)  plane  of  the  iron,  but 
there  is  a spread  in  relative  orientation  of  appr oximate- 
5°.  In  the  presence  of  hydrogen,  the  cement ite  re- 


r o..i  o. , .*  v>  ^7  Or.  . s p . o ...  uc  o o . o e owe  ’ — ■ . . — / i. . — • ' . c* . i 

CO  transforms  "the  iron  in  one  hour  into  Pe-cC, 


• r cr  * o 1 ] ’ 7 

» * / o wu*  . - w 


,c>  <m  o ~ — y 


Arne,  ar.c  loses  its  orier.oac.ion  re- 


lation with  the  original  iron.  At  temperatures  above  650°C 
a deposit  of  graphite  masks  the  underlying  structures. 

The  compound  Pe^C  is  only  observed  between  300°C 
and  400°C  and  only  in  the  presence  of  CO -Ik  mixtures.  It 
is  always  preceded  by  the  formation  of  PegC,  and  occurs 
onlv  when  oxidation  is  absent. 


iCu?i->)  previously  invest 
r ob  aS  1 c that  t he  i r c orap c 
CuT i alloys  are  very  stre 


it  by  Novos  and  Bond,  ru  : 
i .1  u ac  t uu^ii^O,  si  a 

d-ou.uiscrs. 


Two  nitrides,  i aorphous  th  these  oxides, 
having  the  corresponding  c apositic.  -^TijN  have  also 
been  found. 


i ne  co.  . o 
reaction  MO  -Kd+Ti  used  - 
gish  up  to  elevated  terns- 


.r  mar.  . actv..  - is  oi  sen  siug- 
rus,  a. .a  ...  .n  suddenly  becomes 
a.  , sited  together  in  vacuo. 


.■  «ue  n j,  n t e i c b 1 


.ese  compounds  was  evinced  oy 


high-tcc.perature-alloy  n. urgists,  and  in  par ticulai 

by  students  of  metal -ceramic  comb i nations . 


A number  of  pa;  ru  vere  presented  on  the  subject 
of  Kikuchi-line  theory,  on  th.  use  of  Ki.-uchi  lines  in 
structure  analysis,  on  fine  structure  in  electron-diffrac- 
tion patterns,  and  on  e lectron-dii' f race i :n  apparatus. 

Gas  phase  molecular  structures  described  by 
European  scientists  were  ;cet cne  sne  tne  acetyi  nalides 
by  Alien  (Oxford)  and  cars on  subexide  an.  acraldehyde  and 
cr otonaldehyde  by  Macke 1 (Belfast). 

r inen  anc  uebn  ^uonc.on)  demons. ’.rated  the  advant- 
age of  using  high  accelerating  potentials.  The  resulting 
decrease  in  absorption  causes  a smaller  .emperature  rise 
j» n t ne  s * -*±e ns,  an  u t^.u.  c ...^y  be  c i ^ r e r .hue sene s s 
and  therefore  less  delicate  to  wo  k with..  Excellent  photo- 
graphs of  mica  specimens  5000  A thick  were  obtained  at  140 
KV.  Amorphous  surface  films  5 A thick  in  quarts  and  100  A 
thick  on  rutile  wer e clearly  observed  cn  electron-diffrac- 
tion photographs  obtained  by  using  high  potentials  and 
gracing  incidence. 


uCi  “ 1 


-Disorder  Transf or mat i cm 


Using  optical  diffraction  patterns  of  two-dimen- 
.ional  diffraction  gratings  made  with  1600  holes  of  various 
ices , Edmunds,  Hinde,  Taylor,  and  Lysson  (Manchester) 


- ZIP.  - 


d cin oi*is x.  r* cl t* o ci  u ou t,  o uc  o ht-i  o o g Ox  s u p c 0 1 _. « 0100  upoto  iii 
X-ray  Ucfraetion  pattern.,  ,'rou  single  crystals  car.  be 
explained  solely  on  one  basis  of  short-range  order.  Us- 
ing t lie  o h ic  j 1 c.nt  i o j ^ it  is  Oaser'/sd  ^i -.1 1 as  the  s n o*  t 


rangc-orucr  parameter  increases. 


e r*  <h  • ‘ p 


Q.liuse  jxC/.-'TOv 


s .ir*  i.i.cs , 1 ii*sc  co  s 10c c 01  a iis  o no p c j.  gutt c,  in  X— r*ciy  ,>u t.* 
terns,  and  “finally  to  sharp  super  lattice  spots*,  Guiniei 
00  j cct< C'n  t He.  <•  t i *0  — 1 ne  s t**uc  o ar  e Cx  t ne  « n'1  j 0 a p o 1 3 c * 
not  30  explained  except  on  tnc  nyp otnes  is  ci  anti^t.ase 
domains*  within  which  long-range  order  is  perfect. 


r oar  lie  t (Paris)  described  experimental 


V ^ * lx  * W 


t ion  in  AuCu<t  and  in  CuZn  of  the  exact  c.ieral  seuat.on 

~\  ■ • , " -x 

of  Yvon  1 or  long-range  order  _n  orcer-cisor aer  sransiorm 


tions.  Yvon’s  t lie  cry  is  therefore 
that  of  Cowley. 


iiaor  eve me r.t  ovt 


Jack  (Newcastle)  described  a new  iron  nitride 
v/hich  occurs  ni  tne  tempering  c—  nitrogen  martensite  ar.o 
of  nitrogen  ferrite.  It  is  a martensite  in  which  the  in 
terstitial  atoms  are  completely  ordered.  It  is  an  inter 
mediate  in  the  decomposition  of  martensites  of  ail  compo 
sitions  between  Fec.N  and  Fe^N*  Transformations  of  this 
kind  are  also  observed  in  the  cobalt-nitrogen  and  in  the 
c oba  1 1— cam  on  systems. 

In  these  transf orma tions , changes  in  the  direc 
wioncil  — vasence  o r o e s , a*  »o  no.  i * i sice  . c...  . jr  ^ ar  e re  — 
sponsible  for  the  formation  of  least-strain-energy  struc 
tares  in  which  alternate  cells  contain  the  interstitial 
atoms,  the  resultant  distortion  being  absorbed  by  the 
intermediate  empty  octahedral  ceils. 


Studies  of  the  crystallisation  velocity  of  supe 
cooled  liquid  selenium  of  varying’ degrees  of  purity  and 
as  a function  of  temperature  were  reported  by  Borelius 
(St  cckholm) . 
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"The  Times”  (London)  has  announced  a new  quarte 
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per  year  to  t 
pers  cn  biology, 
geology,  chemistry,  etc.  The  authors  include  Prof.  A.V. 
Hill,  br.  Erwin  Sc hr bdinger,  Prof.  Frederick  Bartlett, 

Dr . c . o « stix  iurd,  B — r Do  i m B mio.^s  e xi , or . B dv/c . a ..indx.e, 
and  Prof.  E.L.  Hirst.  Orders  may  be  sent  to  nThe  Times, ” 
London,  E.C.4. 


PERSONAL  NEV.'S  I TENS 


Dr.  E.C.  Kendall  of  the  Kayo  Clinic,  Nobel  Price 
v,nner  1950,  will  deliver  the  Heberden  Oration  at  the 
itish  Medical  Association  House,  London,  on  19  Septem- 
r 195 1 . 


C.A.  Cculscn,  Professor  of  Theoretical  Physics 
Kinvg's  College,  London,  has  been  appointed  House  Ball 
ofessor  of  Mathematics  at  Oxford  to  succeed  Professor 
A.  Milne  in  January. 


FORTHCOMING  EVENTS 

The  following  meetings  are  considered  to  be  of 
future  interest  to  American  scientists: 


Meet  me 


16-20  Sept.  German  Mathematical  Society 
Meet ing 


22  Sept. 

25  S opt . — 
2 Cct. 

o—2 1 Cct . 

11-15  Cot. 


Place 


Berlin 


t i t: 


The  Biochemical  Society  500th 
Meet,  in ')  at  Rov/ett  Research 
j i,-.  ti  tut  e 

Centennial  oi  Austrian. 

Meteorological  Service  Vienna 

Industrial  Exhibition  of  Berlin  Berlin 
German  Meteorological  Society  Bad  Kissingen 
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Prepared  by  the  Scientific  Staff 
Submitted  by  Dr,  M.  E.  Dell 
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